Formative research uses qualitative and quantitative methods to provide information for researchers to plan intervention programs. Gaps in the formative research literature include how to define goals, implementation plans, and research questions; select methods; analyze data; and develop interventions. The National Heart, Lung, and Blood Institute funded the Trial of Activity for Adolescent Girls (TAAG), a randomized, multicenter field trial, to reduce the decline in physical activity in adolescent girls. The goals of the TAAG formative research are to (a) describe study communities and schools, (b) help design the trial's interventions, (c) develop effective recruitment and retention strategies, and (d) design evaluation instruments. To meet these goals, a variety of methods, including telephone interviews, surveys and checklists, semistructured interviews, and focus group discussions, are employed. The purpose, method of development, and analyses are explained for each method.
with the goal of reducing the decline in physical activity in adolescent girls. It is a collaborative study involving six field centers (University of Arizona, San Diego State University, Tulane University, University of Maryland, University of Minnesota, and University of South Carolina) and a coordinating center (University of North Carolina at Chapel Hill). The National Heart, Lung, and Blood Institute also participated in the study. Building on insights gained in school-based interventions (Caballero et al., 2003) , TAAG is implementing a 2-year coordinated school-and community-linked intervention and will evaluate its effects on moderate to vigorous physical activity in middle school girls.
Although there is ample evidence that school-based interventions can be effective, there is a general lack of experience in using school-and community-linked approaches to assist in reducing the decline in physical activity in adolescent girls. Thus, TAAG included extensive formative research activities to determine the best approaches to physical activity interventions using a school-community linked model. This article reviews the use of formative research as a key component of health-behavior intervention trials, with a focus on theory, method, and the use of such information. It provides an overview of TAAG formative research, including data collection methods and analyses. The other articles in this special issue present a detailed account of the TAAG formative research results, discuss how these were applied to the development of the intervention, and consider future directions and needs in formative research.
Formative Research: Background
Formative research involves gathering data useful for the development and implementation of intervention programs. One of the major themes of formative research is appropriateness. Formative research can be used to make intervention programs both culturally and geographically appropriate. It has its roots in applied anthropology, sociology, social marketing, and educational psychology.
Formative research involves a variety of qualitative and quantitative methods to help inform recruitment and retention of study participants, determine measurement procedures and acceptability, and aid in intervention design and implementation. It is the process by which researchers define and assess attributes of the community or target audiences that are relevant to the specific public health issue of interest (Higgins et al., 1996) . This process is conducted before an intervention is developed or implemented to obtain detailed information about the people for whom, and the context in which, interventions will be designed (Gittelsohn et al., 1999) . Formative research can also help facilitate relationships between researchers and target populations (Gittelsohn et al., 1998; Gittelsohn et al., 1999; Kumanyika et al., 2003) . It can be applied at all levels of behavioral interventions, whether clinic based (one on one and group interventions), school based, community based, or population based (Gittelsohn et al., 1999; Higgins et al., 1996; Kraft, Beeker, Stokes, & Peterson, 2000; Middlestadt, Bhattacharyya, Rosenbaum, Fishbein, & Sheperd, 1996) .
Health-related behaviors have proven extremely difficult to change and are motivated by a variety of personal, cognitive, economic, social, cultural, and structural factors. Understanding such factors and the processes that can be employed to develop meaningful and effective interventions at multiple levels (e.g., individual, interpersonal, organizational, environmental) is a primary purpose of formative research.
Although the number and variety of articles that report results of formative research has increased in recent years, key gaps in the literature on formative research still exist. These gaps include (a) limited information on how to develop formative research goals, objectives, and implementation plans; (b) most appropriate data analysis procedures; and (c) the process of using formative research findings to inform subsequent interventions. An approach to answering key questions, such as how much formative research should be done, what the most important questions should be, how to combine and weigh information provided by expert informants versus that of regular community members, and what research methods to use (qualitative vs. quantitative emphasis), has not been developed in a systematic way. Also, it is not always clear how to insure that formative research findings are used appropriately in intervention design. Table 1 summarizes studies that have been published on both the results of a health behavior change intervention trial and separately on the formative work that led to the intervention. Although far more formative research has been done than is reported in the table, it is not frequently published separately from the results of the intervention trial and so does not permit a complete assessment of questions addressed, methods, and uses of the information.
The primary methods used in the formative research studies shown in Table 1 include direct observation, in-depth interviews, focus groups, structured and semistructured surveys, and pile sorts. Use of multiple methods in formative research is seen as having several advantages, including informational convergence (data triangulation; Ayala et al., 2001) , development of an intervention framework or matrix, guides to intervention planning, and understanding of the cultural and ethnic diversity of the targeted audience (Kumanyika et al., 2003) .
Formative research ranges from just a few focus groups (Meade, Calvo, & Cuthbertson, 2002) to year-long efforts with multiple methods and several stages (Gittelsohn et al., 1998) . Programs with intervention approaches and materials developed for diverse audiences (i.e., several ethnic groups, multiple locations) generally have greater resources dedicated to the formative research phase. It is clear that many formative research studies have successfully employed multiple complementary methods. For example, Pathways, a school-based obesity-prevention trial, used both unstructured and structured interviews, focus groups, and direct observations to address key questions, such as which teaching methods and approaches were most effective in communicating with American Indian schoolchildren (Gittelsohn et al., 1998) .
A key concern in the formative research literature is the issue of standardization in multicenter trials. Just as a "one size fits all" approach is not appropriate for intervention programs being developed for diverse populations and settings, the level of standardization of the formative research in multicenter trials has been debated. Should formative research be conducted in a standard way across sites to permit easy comparison, or should it be adapted to the situation in specific sites? A related concern is that once specific important subaudiences (i.e., segments) have been identified, should formative research be used to explore each segment? These issues are addressed in the articles by Young et al. (2006) and Staten, Birnbaum, Jobe, and Elder (2006) .
Theories for Conducting Formative Research
Several investigators have used specific theoretical frameworks to develop formative research approaches and questions. Newes-Adeyi, Helitzer, Caulfield, and Bronner (2000) based their formative research on the ecological model (McLeroy, Bibeau, Steckler, & Glanz, 1988) and focused their information gathering at specific levels of the model that they thought were more amenable to intervention. Gittelsohn et al. (1998 Gittelsohn et al. ( , 1999 used Social Cognitive Theory (Bandura, 1986) for formative research in Pathways. This approach led to an intervention focusing on individual behaviors for modification as well as on environmental and personal factors. Kumanyika et al. (2003) also based their formative research in the Girls Health Enrichment Multi-site Studies on Social Cognitive Theory and developed a matrix that explained the levels and types of cultural influences on weight status. One of the most widely used frameworks for formative research has been social marketing, where an emphasis on audience segmentation, channel identification, and development of appropriate messages has been used on such diverse research topics as malaria prevention (Minja et al., 2001) and nutrition education (Andreason, 1995; Ayala et al., 2001) . The use of theory provides direction in the overall formative research process.
Uses of Formative Research
The majority of the literature on formative research shows its use primarily for developing intervention strategies and materials and instruments. The literature has many examples of the uses of formative research for intervention development. These include identification of salient themes and social norms for message development (Ayala et al., 2001; Meade et al., 2002) , identification of key behaviors for intervention (Gittelsohn et al., 1998; Gittelsohn et al., 1999) , assessment of the level of knowledge or gaps in knowledge about a specific educational area (Meade et al., 2002) , determination of appropriate channels for communication (Cortes, Gittelsohn, Alfred, & Palafox, 2001) , and understanding local health and illness concepts as a means of rapport building and as a means of targeting, segmenting, and testing messages and approaches (Ayala et al., 2001; Cortes et al., 2001; Gittelsohn et al., 1996) . This diversity of potential uses demonstrates how formative research can be an important strategy for developing effective health interventions.
Another less frequently reported use of formative research is for instrument development. An example is a recent article by Nichter, Thompson, Shiffman, and Moscicki (2002) that described a seven-stage formative research process for developing an adolescent nicotine dependence survey. This process, which included in-depth interviews and focus groups at different stages, was used to modify or eliminate existing questions and develop new questions. Cognitive interviewing approaches (Carbone, Campbell, & Honess-Morreale, 2002) , where respondents complete and review a survey and discuss their thoughts and feelings about it and suggest alternative wording is another approach. In addition, formative research has been used to develop a bibliography of core cultural issues (Kumanyika et al., 2003) useful for the development of surveys appropriate to the intended audience.
TAAG Formative Research
The aim of TAAG is to determine if a multicomponent intervention, which includes linking schools with community organizations, reduces the age-related decline in moderate to vigorous physical activity in middle school girls. TAAG will implement a standardized intervention in six field sites in Arizona, Louisiana, Maryland, Minnesota, California, and South Carolina. Each field center will be working with schools and communities with differences in geography and ethnic/racial and cultural backgrounds. Given these complexities, the TAAG formative research was developed to provide information to maximize the trial's feasibility (i.e., acceptability to the schools, parents, students and community organizations, operability) and to enhance potential for sustainability.
The TAAG intervention and evaluation is primarily drawn from social ecology theory (McLeroy et al., 1988) but is also informed by social cognitive and social marketing theories. Ecological models acknowledge the role of interpersonal factors but place their emphasis on the pervasive influences of social-environmental and physical-environmental factors (McLeroy et al., 1988; Stokols, 1992) . The TAAG formative research accommodated this framework by examining the perspectives of multiple players (teachers, girls, parents, and community agencies-interpersonal factors), documenting the availability of institutions and local resources for inclusion in the intervention strategy (organizational factors, community factors), and assessed policy factors, which may be linked to the promotion of physical activity in young people. In addition, the TAAG formative research used key principles and strategies from social marketing, such as audience segmentation, to guide data collection.
TAAG formative research goals were to (a) provide a description of study communities and schools, (b) select and design the trial's interventions to increase physical activity among adolescent girls, (c) identify potentially effective recruitment and retention strategies, and (d) design appropriate evaluation instruments. To meet these goals, a variety of formative research techniques, including telephone interviews, surveys and checklists, semistructured interviews, and focus group discussions, were used. The following section contains an overview of the formative research approaches, instruments, and methods implemented. Other articles in this issue provide more detailed descriptions of the data and results of each formative research method.
DATA COLLECTION AND ANALYSIS METHOD

Design and Sampling
The TAAG Formative Assessment Working Group, which comprised representatives from field sites, the coordinating center, and the National Heart, Lung, and Blood Institute, developed instruments and procedures for their administration in several phases. TAAG subcommittees and working groups were invited to present their information requests to the formative research working group in the early stages of the project. Later, as initial results were presented to these groups, additional questions were generated that were addressed by the group. All instruments and protocols were pretested at field sites and then modified prior to national training. Representatives from each site were trained and certified to collect formative research data. Each field site's institutional review board (IRB) approved the instruments prior to data collection. For the interviews with school principals, physical education (PE) instructors, and parents and for the mailed surveys to community agencies (described below), informed consent was obtained per IRB guidelines at each field site. For the individual interviews with girls, checklists of girls' activities, focus groups with boys, and focus groups with girls (described below), both signed parental consent and adolescent assent forms were obtained.
An overview of the TAAG formative research instruments is presented in Table 2 . Information was gathered from schools that were located in the TAAG catchment area (i.e., within the same area as potential TAAG schools) and were demographically similar to TAAG schools at each of the six field sites. Information was also gathered from community agencies located in proximity to potential TAAG schools, parents, and students. Parents and adolescent girls and boys were recruited from schools not participating in the TAAG main trial because data collected from these individuals could potentially influ- ence attitudes or behaviors and therefore could contaminate trial results. PE instructors and principals were recruited from each potential TAAG study school. The TAAG formative research used purposive sampling to select participants for all data collection instruments. This was particularly important for the in-depth interviews and focus groups to vary participant ethnicity and physical activity levels. Through this process, the final data sets included 64 school surveys, 138 community agency surveys, 87 parent surveys, 130 girls' physical activity checklists, 80 individual interviews with girls, 11 focus groups with boys (n = 77), 13 focus groups with girls (n = 100), and 36 interviews with PE instructors.
The formative research data were collected in two separate phases. The components of the Phase 1 formative research were designed to generate preliminary information that could be used to improve and enhance intervention development and facilitate implementation, particularly to be used by the TAAG intervention team for general planning purposes. The data collection methods used for the Phase 1 formative research included (a) a school survey, (b) a telephone survey of parents, (c) a community agency survey, (d) indepth interviews with girls, (e) a girls' activity checklist, and (f) boys' focus groups.
The objectives of the Phase 2 formative research were to refine the development of intervention materials, define meaningful segments of girls for tailoring intervention messages, explore potential channels for delivering intervention messages, understand the resources and constraints of TAAG school PE departments, and determine specific barriers for girls wearing the Actigraph accelerometers (small monitoring devices worn on the waist that detect motion) during structured physical activity programs. Phase 2 was conducted after each site had selected the six TAAG schools for the main trial. The data collection methods used for Phase 2 formative research included (a) girls' focus groups and (b) a PE instructor interview.
Data Collection
School Surveys. A total of 64 quantitative surveys (ranging from 7 to 16 schools per field site) were conducted from June 2001 to August 2001 with middle school principals, assistant principals, or guidance counselors from a pool of potential local TAAG schools at each site. The surveys were conducted in a minimum of six schools per site. An inperson interview was preferred; however, in some cases, scheduling constraints or long distances to schools made phone interviews expedient. The one-time assessment contained 35 questions and covered topics including the school's daily structure, PE requirements, how PE is taught, physical activity facilities available at the school, availability and delivery of health education curricula at the school, types of after-school programs offered, transportation availability and needs, Internet access, relationships with community organizations, methods for communicating with parents, and general questions about the school. Each survey took approximately 30 to 40 min to complete.
Community Agency Surveys. A total of 139 quantitative mailed questionnaires were completed by directors, coordinators, supervisors, or managers of community agencies in proximity to potential TAAG schools or students at each field site. The number of community agencies surveyed per site ranged from 17 to 33. At least two community agencies (e.g., YMCA, Boys'and Girls'Club, City and Regional Parks and Recreation) were identified for each of the potential TAAG schools.
One person per local community agency completed the mailed questionnaire, containing 23 questions. The community agency survey covered topics including agency offer-ings, hours of operations, available facilities for physical activity, transportation availability, methods of marketing and communication, staff demographics, Internet access, physical activity programs for girls ages 11 to 14, physical activity programs sponsored by the agency at middle schools, and community partnerships. Each questionnaire required approximately 30 to 40 min to complete. Parent Interviews. A total of 87 quantitative interviews (ranging from 6 to 17 parents per field site) were conducted with parents who had a daughter entering the seventh or eighth grade in the 2001 fall semester. Because of IRB and school constraints, parents at most sites were first sent a letter explaining the study. In most sites, parents were requested to return a postcard or call the study site to participate. One parent per family was interviewed. In households with more than one daughter of middle-school age, the youngest daughter was referenced in the interview. This one-time telephone interview contained 29 questions and covered topics such as types of physical activities and associated family participation; daughter's physical activity levels at home, school, and off-school grounds; methods of communication with the schools; transportation to and from the school; daughter's access to computers; and general demographic information about the daughters and parents. Each interview required approximately 15 to 20 min to complete.
Girls' Physical Activity Checklist. A total of 130 quantitative group-administered checklists (ranging from 14 to 31 girls per field site) were conducted with middle school girls in the sixth and eighth grades. The physical activity checklists were completed by an equal percentage of sixth and eighth grade girls. Each site conducted the checklist with a minimum of five girls each in sixth and eighth grades at each of one to two middle schools that were demographically similar to TAAG schools. Girls were selected from classes that were representative of the student body. This one-time checklist contained 70 questions and covered topics including girls'participation levels in types of physical activities and work activities and frequency (number of days per week) of participation in physical activities when school is in and out of session. Checklists were administered in a classroom setting at school and required approximately 15 to 20 min to complete.
Girls' Semistructured Interviews. A total of 80 semistructured interviews (ranging from 8 to 21 girls per field site) were conducted from September 2001 to January 2002 with middle school girls, half in the seventh and half in the eighth grades. When possible, girls were selected from two different schools at each site. Within the schools, teachers were asked to select girls from various racial and ethnic backgrounds and physical activity levels from classes representative of the student body (excluding advanced or remedial classes).
This one-time individual interview contained 35 open-ended questions and covered topics such as how they spend their free time, meanings of physical activity, favorite physical activities, influences on physical activity, physical education class and school setting, opportunities for physical activity, activities other than physical activity, access to computers and the Internet, and opinions about the TAAG logo. Each interview required approximately 45 to 60 min to complete and was conducted at the girls' school in private in a classroom or other designated area. Interviews were audiotaped and transcribed.
Boys'Focus Groups. Early interviews with girls revealed that the opinions of boys may greatly influence girls' decisions and behaviors about being physically active. To investigate this further, 13 focus group discussions with a total of 77 boys (approximately two focus groups per field site) were conducted from January 2002 to March 2002 with middle school boys in the seventh and eighth grades. Sites conducted focus groups with an average of 7 boys (ranging from 5 to 9), homogenous by ethnicity, with Caucasian, African American, and Hispanic groups. Focus group sessions were conducted with seventh and eighth grade boys on separate occasions, except at the Maryland site, where an additional focus group was conducted with sixth grade boys. When possible, boys were selected from two different schools. Within the schools, teachers were asked to select boys from designated ethnic backgrounds and a range of physical activity levels (based on their own estimate) in classes representative of the student body.
During these one-time focus groups, the boys were asked 44 open-ended questions, covering topics such as classification of physical activities for boys, girls, or both, perceptions of girls being active, PE and after school activities for girls, and the TAAG project. The focus groups were conducted privately in an empty classroom or similar setting at the school. Each focus group discussion required approximately 45 to 60 min to complete.
Girls'Focus Groups. Thirteen focus group discussions with a total of 100 girls (two to three focus groups per field site) were conducted with middle school girls in the seventh and eighth grades. Each site conducted focus groups with an average of 8 girls (ranging from 4 to 12) based on designated ethnic representation. When possible, girls were selected from two different schools. Within the schools, teachers were asked to select girls from designated ethnic backgrounds and of varying physical activity levels (based on their own estimate) in classes representative of the student body. During the one-time focus group discussions, girls were asked 44 open-ended questions, covering topics such as overall perceptions of the TAAG project; how girls were typed or segmented by other girls; how best to recruit girls into intervention activities; feedback on TAAG messages, promotional materials, and a TAAG Web site; and ideas for competitions and contests. The focus groups were conducted privately in an empty classroom or similar setting at the school, and each discussion required approximately 45 to 60 min.
PE Instructor Interviews.
A total of 36 quantitative interviews (6 per field site) were conducted from August 2002 to January 2003 with PE department heads and teachers at each TAAG study school. Approximately two thirds of the respondents were PE department heads, and the rest were PE teachers with the department. When a school had a separate PE department head for boys and girls, the PE department head for the girls was interviewed. This one-time in-person interview contained 36 questions and covered topics including PE requirements, PE instructor qualifications, PE teacher lesson information, access to office equipment, barriers to quality PE, and PE experiences for girls at the schools. Each interview required approximately 30 min.
Data Analysis
Quantitative data from the school surveys, PE instructor and teacher interviews, parent surveys, community agency surveys, and activity checklists completed by middle school girls were analyzed using the Statistical Analysis System (SAS Version 8.0, SAS Institute, Cary, NC). Descriptive statistics were used to characterize the study populations. Qualitative data from the girls' in-depth interviews, the boys' focus groups, and the girls' focus groups were analyzed using Qualitative Solutions and Research N6 (the latest version of NUD*IST), a software program for analyzing text-based data (Qualitative Solutions and Research PTY LTD, 2002) . All interviews and focus group discussions were tape-recorded with the participants' assent and parents' consent. Tapes were then transcribed verbatim. The three qualitative data collection methods produced 105 transcripts and 5,000 pages of text. To analyze these data, a codebook was developed that contained 144 codes. To further facilitate analysis, the qualitative data were organized into series of matrices for the purpose of identifying similarities and differences in themes among adolescent girls. Responses to selected items from quantitative surveys were then integrated with these analyses to further highlight similarities and differences by region (site) and by race. This mixed-method research strategy of data analysis was used to help generate a more comprehensive understanding of the identified themes.
DISCUSSION AND CONCLUSION
The TAAG formative research addressed many of the key gaps in the formative research literature. The TAAG formative research was based on a clear set of objectives, selected a range of methods appropriate to the information needs of the trial, and used implementation, analysis, and feedback strategies that were adapted to the information needs of the trial. The design of the formative research was guided by the overall TAAG conceptual framework, enabling a close linkage between research goals, questions, and intervention plans. The article by Young et al. (2006) in this issue considers the TAAG formative research approach to address these knowledge gaps and lays out a systematic example of how others could design formative research studies and use the information. This article also summarizes overall lessons learned in the TAAG formative research and how well gaps were addressed and discusses future directions.
The TAAG formative research used multiple types of respondents and data collection methods. This approach allowed a greater understanding of physical activity in adolescent girls from multiple perspectives, including teachers, parents, community agencies, boys, and the girls themselves. Information was collected in a sequence designed to meet intervention information needs as new requests were made by interventionists and other committees. The TAAG formative research, through its emergent design, use of methodological triangulation, and focus on multiple levels, was able to converge on findings and make recommendations. On the other hand, as a result of centralized training and an emphasis placed on structured modes of data gathering, the information was produced in a standardized fashion that permitted ready comparisons across sites.
The articles that follow in this special issue present in detail how the TAAG formative research met its goals. The articles by Vu, Murrie, Gonzalez, and Jobe (2006) , Grieser et al. (2006) , and Staten et al. (2006) focus on the girls learning about their perspectives on physical activity, social contexts, and how these relate to activity behavior based on the in-depth interviews and focus groups with girls. The article by Moe et al. (2006) describes the formative research, providing information about schools using the school survey data, whereas the article by Saunders and Moody (2006) focuses on information about community agencies related to physical activity for girls. These articles describe how the formative research met its first goal, to provide a description of study communities and schools, needed for planning the intervention. The Staten et al., Moe et al., Saunders and Moody (2006) , and Young et al. (2006) articles also present detailed information on how the formative data were used to develop intervention strategies for TAAG (Goal 2). For example, the Staten et al. article describes how the formative research contributed to the selection of specific target audiences among middle school girls and identified appropriate channels and messages for reaching these girls. The article by Young et al. (2006) describes the multiple approaches used to provide the formative information to TAAG intervention subcommittee addressing Formative Research Goal 2. Mechanisms for feeding back formative research results in large trials constitute a crucial gap that has not been described in the literature previously.
Limitations
The TAAG formative research had several limitations. The first is practically universal in large intervention trials: The information was needed immediately. Formative research information is used to develop intervention approaches and evaluation tools, but this means that these other program components must wait on the results of the formative research. In TAAG, almost all intervention and measurement working groups had urgent needs for information so they could proceed with their planning in an informed manner. The topics to be addressed, instruments, and procedures for the TAAG formative research were developed in working groups and passed through multiple levels of review, resulting in well-thought-out instruments but requiring time. Another limitation was that although we chose schools for the formative research in Phase 1 that were demographically similar to TAAG schools, we found that schools were very different from each other within a site. This led to challenges in applying the information learned in the first phase of the formative research. We addressed this issue by focusing our data gathering in the Phase 2 formative research on very specific information needs requested from TAAG working groups.
Another potential limitation was that although a range of methods and types of respondents were used for the formative research, the most qualitative and open-ended types of approaches were not employed. Semistructured interviews were employed rather than indepth interviews, and focus groups used detailed guides with relatively short discussions of each question. This level of structure, even in the more qualitative approaches employed, had distinct advantages in terms of training, standardization, and comparability of information across sites, as has been found in other studies (Gittelsohn et al., 1999) . However, the range of information obtained may have been restricted by not employing more narrative and open-ended approaches that would allow exploration of topics in more detail. Centralized training on all instruments, although promoting comparability of results, also served to promote agreement among data collectors on "what we were after" and may have also led to less exploration of emergent themes.
Implications for Practice
It is apparent that not all health intervention studies involve multicenter trials, nor do they all have the funding and resources TAAG had available. Yet all researchers can extract useful information from formative research. Several principles appear to be key both from the literature and from the TAAG formative research experience: emergent design, flexibility, and focus on meeting the needs of the larger trial in an efficient and time-responsive manner.
The two-phase TAAG formative research was successful in providing early information quickly to help intervention working groups begin planning TAAG intervention approaches (Phase 1) and then also permitting the collection of specific follow-up information later as additional needs and issues were defined (Phase 2). Future intervention trials may consider a similar approach.
The TAAG formative research emphasized quantitative over qualitative approaches. The need to use more standardized approaches in formative research in large multicenter trials has been discussed elsewhere (Gittelsohn et al., 1999; Higgins et al., 1996) . The emphasis on structured methods reduced training time and costs and still permitted useful qualitative feedback via the semistructured interviews and focus groups on issues key to the project.
